The development and psychometric validation of instruments to measure social capital remains a priority in the field. The aim of the current study was to develop a Questionnaire on Family Social Capital (FSCQ) for use in an adolescent population and to test its reliability and validity.
Introduction
Research on social capital and health has increased since 1996, when the concept was first introduced in the public health literature. However, the use of non-validated measures has hampered progress in the field.
Social capital is defined as the resources available to individuals and groups through membership in social networks and it can be conceptualized either at an individual (egocentric) or collective (sociocentric) level (Moore & Kawachi, 2017; Porta, 2014) . The different scales at which social capital has been studied range from the macrolevel (regional or country level), to the meso-level (neighborhoods, workplaces, schools), down to the individual level. However, one evident gap remains the level of the family, 1 as noted in a recent systematic review on the topic (Carrillo, Kawachi, & Riera, 2017) . According to the authors, social capital in the family has been measured in very heterogeneous ways and has drawn from both the social cohesion and the network approaches (Kawachi & Berkman, 2000; Kawachi, Subramanian, & Kim, 2010) . Measures of family cohesion have emphasized four sub-domains: collective efficacy, informal control, social interaction and sense of belonging. In adolescents, higher levels of informal control (normally conceptualized as parental surveillance), has been associated with better mental health (Furstenberg & Hughes, 1995; Rothon, Goodwin, & Stansfeld, 2012; Wu et al., 2010) . Only Wu et al. provide an explanation for this association, which would be due to an increased attention and involvement from parents. Social interaction is the most commonly tapped construct, capturing contact between family members, and often focusing on specific activities, e.g. eating dinner together. In teenagers, Morgan and Haglund (2009) did not find a significant association between family social interaction and life satisfaction, but others did show a protective effect in outcomes such as overall self-reported health (Ferlander and Maekinen 2009;  https://doi.org/10.1016/j.ssmph.2019.100453 Received 5 May 2019; Received in revised form 24 June 2019; Accepted 15 July 2019 Morgan, Rivera, Moreno, & Haglund, 2012) , obesity (Bala-Brusilow, 2010) , the consumption of fruits and vegetables (Morgan et al., 2012) , or mental health (Rothon et al., 2012; Wu et al., 2010) . Sense of belonging (to the family) has been related to secure attachment and better mental health and overall wellbeing in adolescents (Jokinen-Gordon, 2007; Rothon et al., 2012) . No extant papers have focused on collective efficacy as a measure of family social capital in adolescents. Studies of family social capital based on a network perspective fall roughly into two categories: One, following the work by Coleman, considers marital status, the number of adults, and number of children in the household (Ferlander, Ma, Maekinen, & Ma, 2009; Furstenberg & Hughes, 1995; Helliwell & Putnam, 2004; Runyan et al., 1998) , and a second separate strand developed by Litwin (2014) , Litwin (2011) , Litwin and Stoeckel (2014) Litwin and Shiovitz-ezra (2010) , Moxley, Jicha, and Thompson (2011) , Keating and Dosman (2009) and Widmer, Kempf, Sapin, and Galli-Carminati (2013) that draws upon network analyses to go deeper into the study of family ties. In youth, the main measure used has been the ratio of children/adults as an indicator of the availability of parental resources allocated within the family. However, no strong relationships were found between this measure and health outcomes in terms of overall wellbeing or mental health, contrary to the seminal results by Coleman (1988) in the realm of educational achievement.
Notable differences in the use of the two approaches appear in relation to the subjects' life stage and characteristics: research on elderly and on people with disabilities have almost exclusively relied on the study of networks and social support (Litwin & Shiovitz-ezra, 2010; Litwin & Stoeckel, 2014; Howard; Widmer et al., 2013) , as opposed to investigations in children and youth, which have tended to adopt the social cohesion approach (Han, 2012; Morgan et al., 2012; Rothon et al., 2012; Pettit & McLanahan, 2003) . We suggested that the definition of family could lie behind these differences, as, departing from Coleman's work, a good part of the research on family social capital has focused on how certain parent-child relations make resources available to children. Seen in this way, "the family network" is constituted only by the children and their parents. However, given the broad range of family roles and structures across societies and cultures (European Communities, 2003; United States Census Bureau, 2011) , a straightforward adoption of the household unit and/or nuclear family as the definition of "family" is, to say the least, biased. Moreover, the extended network of relatives can provide different kinds of resources that certainly should be considered as a part of family social capital. In fact, authors like Widmer, Kempf-Constantin, Robert-Tissot, Lanzi, and Carminati (2008) , Donati & Prandini, 2007 , Prandini (2007 or Ravanera and Rajulton (2010) make the point and provide examples showing that the definition of family had a great influence on the assessed level of social capital. In this way, they describe family as a veritable social subjectivity, whose composition and level of interconnectedness condition the type and amount of social capital available to the individuals inside the family system. E. Carrillo-Álvarez, et al. SSM -Population Health 8 (2019) 100453 Thus, while family social capital has been posited as a cornerstone of social capital (Bourdieu, 1986; Coleman, 1988; Fukuyama, 1999; Newton, 2001; Putnam, 1995) a sound understanding of how it may influence health has not been achieved due to a dearth of research on the topic, the lack of integration with the social capital accessed through different settings or levels, the heterogeneity of measures used, and the absence of validated measurement tools Harpham, Grant, & Thomas, 2002; Van Deth, 2003; Villalonga-Olives & Kawachi, 2015) .
Accordingly, the purpose of this study was to develop a questionnaire instrument to measure family social capital for use in an adolescent population. The choice of this population group is motivated by the observation that adolescence is the stage in the life course during which social relations deserve much attention (Villalonga-Olives & , where there is a re-negotiation of roles within the family and which has been described as the last best chance to prevent adult non-communicable diseases (Patton et al., 2012; Reiner et al., 2019) , making research on this age-frame most timely.
Methods
The development and validation of the Family Social Capital Questionnaire (FSCQ) was conducted through an exploratory, sequential mixed-methods approach (Meissner, Creswell, Klassen, Plano, & Smith, 2011) . The process consisted of four steps: (1) item selection based on a conceptual model; (2) expert judgment of the conceptual model; (3) cognitive validation through focus groups; (4) psychometric validation. Fig. 1 provides an overview of such process:
Development of the first draft of the FSCQ
The design of the questionnaire was based on a systematic review on the use and measurement of family social capital in public health described in the introduction section . Based on the previous literature, we determined that family social capital should comprise questions that ask about different aspects of structural social capital -i.e., observable elements of the network -such as the structure and nature of the ties, the frequency of social interactions and the available resources and norms that come with them; as well as cognitive social capital -this is, people's perceptions of the networks they are embedded in, such as family cohesion, sense of belonging, informal control or collective efficacy. Further, we differentiated between the family social capital available within the household versus through connections with family members outside the household.
According to these criteria, a first version of the FSCQ was drafted. Four investigators (ECA, JRR, EVO, IK) made a first selection of such items, obtaining a total of 56 items grouped into 12 categories (which corresponded to the different sub-domains identified in the literature). Ten out of 12 categories used categorical or Likert scales responses, while the other two consisted of open-ended queries in which participants were asked to write down their kinship with different members of their family (i.e. taking care to avoid prejudicing the respondents' own perception of what constituted their "family"). Table 1 shows the different dimensions of family social capital (structural, cognitive, horizontal), as well as the different sub-domains that at a theoretical level comprise each dimension, the specific indicators (i.e., the ways in which social capital is expressed) and its correspondence with the different items of the FSCQ. An English version of the original Spanish first draft can be found in supplemental file 1.
Expert judgement of the model
Four scholars with expertise in the field of social capital and adolescents (MCZ, JLM, MAP, ELM) were contacted by e-mail and invited to participate in the study as the Expert Panel 1. The goal of the expert panel was to assure content validity of the questionnaire by independent evaluations. They were handed a portfolio that included (1) a description of the theoretical background upon which the questionnaire had been developed, (2) a first draft of the questionnaire; (3) copies of the invitational letters and informed consent forms to be given to the survey participants; (4) a response grid, where the experts are asked to give their opinion with regard to adequacy, comprehensibility and clarity of the proposed categories, indicators, and items. A detailed summary of the comments by the expert panel and the respective decisions made accordingly is shown in Table 2 .
Cognitive validation through focus groups
The cognitive validation of the FSCQ was carried out through two focus groups with adolescents (panel 2). This type of validation ensures that the questions and instructions are correctly understood by the participants, as well as to identify words and categories used by the target population and that can help to reformulate items (Morales, 2000) .
The two focus groups were held in February 2015, and participants were approached through a convenience sampling in two Catalan high schools. Given the fact that SES and living in a rural or urban area is likely to influence responses, two different and complementary settings were established to reach the sample: INS Pere Borrell (Puigcerdà) and Jesuïtes Casp-Sagrat Cor de Jesús (Barcelona).
In both schools, the school board was first approached via email in which the study was introduced and the specific collaboration they were asked for was described. Schools were requested to select 10-12 4th ESO students (this is 15-16-year-old students) with different social and academic profiles in order to ensure a greater range of inputs to our discussion. The students that were invited by the schools and whose parents signed the informed consent participated in the focus groups with a final sample of 12 students from INS Pere Borrell and 15 from Jesuïtes Casp. Both groups were balanced in terms of gender composition.
The focus group were carried out at the schools and took approximately 40 min to complete. At the beginning of each session, participants were provided with an explanation of the research and were encouraged to participate and give their opinion as much as possible. They were handed out a copy of the questionnaire and were asked to give a general opinion of the comprehension of the document, as well as rephrase complex questions in their own words. Beyond these, other specific questions regarding the most controversial points of the questionnaire were asked. Table 3 shows such questions and the participants' responses. At every participant's intervention, consensus was sought from all the members of the group. Comments made during the first focus group (rural context) were checked during the second one (urban-high) with the aim of overcoming potential context-driven meanings. The changes made at this point produced the final version of the questionnaire for the psychometric evaluation.
Psychometric assessment
Construct validity was tested in a two-step procedure. The first step involved a Principal component analysis (PCA) with the aim of identifying how the items in the initial model behave in our sample and the appropriateness of simplifying its structure. The second step was to confirm the structure suggested by the PCA using confirmatory factor analysis, CFA. A separate PCA was conducted for each of the FSCQ dimensions: structural and cognitive social capital. The following analysis were conducted: (1) item-to-total score correlation; (2) principal component analysis using Promax rotation with Kaiser normalizationat this point, several factorial solutions were tested to select the one with the best factorial adequation, higher internal consistency and parsimony, as well as interpretability and theoretical coherence of the results; (3) internal consistency reliability analysis using Cronbach alpha.
After this exploratory step, the use of CFA methods in a different sample is recommended to validate the factor structure and provide further evidence of construct validity (Fabrigar & Wegener, 2012) . Thus, a CFA was next used to verify the goodness of fit of the model built according to the results of PCA. Besides the Chi-square value (indicating good adjustment when p value is no significant); other fit indices and incremental indices were also calculated, including goodness of fit index (GFI) (value is good when ≥0.95), RMR (considered adequate below 0.08); normed fit index (NFI) (optimal above 0.95); factorial weights were considered ideal above 0.7 and good over 0.5 (Cabrera-Nguyen, 2010).
Discriminant validity evaluation is an additional procedure in the development and validation of psychosocial scales that seeks to evaluate if the questionnaire discriminates well when comparing different population characteristics. Based on previous studies (Greiner, Li, Kawachi, Hunt, & Ahluwalia, 2004; Sørensen, 2016; Tobiasz-Adamczyk & Zawisza, 2017) our hypothesis was that there would be significant differences in the mean family social capital reported by urban versus rural adolescents.
Test-retest reliability with Interclass Correlation Coefficient (ICC) was calculated based on a second administration of the questionnaire three weeks after the first application. The three weeks' time frame was considered appropriate because major changes in the answers are not expected and to avoid that participants remember what they answered in the first administration. Its optimal value has been suggested to be over 0.81 (MacKenzie & Podsakoff, 2005; Morales, 2000) .
All analyses were performed using IBM-SPSS.22, with the AMOS extension for CFA.
Sample
All participants were recruited through a convenience sample of four secondary schools from different socioeconomic contexts, using as a first criteria the rural-urban axis and, as a second, the Gross Household Disposable Income of the area (IDESCAT, 2013): (1) Rural, all SES -INS Pere Borrell, Puigcerdà; high-income urban -Jesuïtes Casp, Barcelona; middle-income urban; INS La Llauna, Badalona; and lowincome urban; INS Eduard Fontserè, L'Hospitalet). As in the previous phase, the School Board was contacted by email, inviting the schools to participate by facilitating access to one or more groups of their 3rd and 4th ESO students (14-16 years-old). High-schools were offered the possibility of their students receiving a conference about healthy eating, as a reward for their collaboration.
Data collection was completed in two differentiated moments to comply with the schools' time preferences: early March, and late April 2015. 3rd and 4th ESO students from the four high schools participated in the two moments. These two subsamples exceeded the minimum size considered adequate for factor analysis, < 100 (de Vet, Adèr, Terwee, & Pouwer, 2005) , and were randomly assigned to perform PCA and CFA.
The sample assigned for PCA was the one collected in April 2015 and was completed by 245 students, of whom 59 participated in a testretest assessment of the questionnaire, conducted three weeks apart. The sample for CFA, collected in March 2015, was constituted by 184 students. Table 4 summarizes both samples' most relevant characteristics.
Scoring of the FSCQ
Questions 1 to 5 (network composition) were established as informative: while they provide valuable information regarding the (continued on next page) E. Carrillo-Álvarez, et al. SSM -Population Health 8 (2019) 100453 composition of the family network of the respondent, there is not enough theoretical foundation for applying any consistent scoring -it would entail determining that one family size is better than other, and such kind of assertation is not sustained by the current evidence (Donati & Prandini, 2007; Riera, 2011) . Thus, the total score of the FSCQ was obtained by linear summation of all items' scores (1-6, following the likert scale), except for the ones belonging to family conflict, whose value was deducted from the total score, according to its negative influence.
Results of the psychometric testing
A PCA (principal component analysis) was performed for each of the FSCQ subscales or dimensions (structural and cognitive), which constitute the second-order factors of our scale (DeVellis, 2017) . For comprehensibility purposes we will reserve the term "factor" to the first-order factors in each dimension -which correspond to the subdomains of the conceptual model, as described in Table 1 of this paper.
The value of KMO was 0.811 for structural social capital and 0.721 for cognitive. Bartlett's test met a significant level (χ2 = 789.413, p = 0.001; χ2 = 890.417, p = 0.001), suggesting that the data were suitable for factor analysis. Item depuration responded to three independent criteria, eliminating items with factor loading lower than 0.50; items whose belonging to a given factor was conflicting at a theoretical level; and items that diminished the internal consistency of the factor.
To decide on the number of factors to retain, we discarded the K1 Kaiser criteria (eigenvalues > 1) as it has been observed to overestimate the number of factors (Izquierdo, Olea, & Abad, 2014) . Thus, after considering parallel analysis, sedimentation graph and the significance and theoretical coherence of the factors, the PCA yielded a second order model with 21 items divided in 7 factors. The structural FSC dimension is composed of four first-order factors (Communication, Shared Food, Shared Leisure HH, Shared Leisure OH), and the cognitive dimension is comprised of three first-order factors (Cohesion HH, Cohesion OH, Conflicts). SPSS 22 was used for this analysis.
While this structure differed from the initial model; it was considered adequate, as it reflected how teenagers experience their family environments based upon two axes: family within or outside the household; and area of the adolescent life (conversation, leisure activities, food-related activities, family wellbeing, family conflict). Table 5 shows the factor loading of items above 0.50 and the communalities, all of them higher than 0.5. This model was able to explain the 64.8% of the variance of the structural social capital subscale and 74.04% of the cognitive subscale.
The results of the reliability analysis (Table 6) show that the internal consistency of each dimension's first-order factors is satisfactory. Factors 5 and 6 show alpha values above 0.8; factor 7's is 0.725 and factors 2, 3 and 4 have values below 0,7. Reliability for the overall structural and cognitive FSC sub-scales were 0.789 and 0.792, respectively. Table 6 also shows the mean and standard deviation for the seven factors, as well as the correlations between the latent factors within each subscale. Intra-class correlation coefficient was CCI = 0.858 (CI95%: 0.772-0.913), which indicates excellent temporal consistency.
As Fig. 2 shows, CFA confirmed an overall very good fit between the observed data and the theoretical model, as indicated by the Chisquared value (χ = 155.834; p = 0.91) and CFI (0.936). RMR and NFI can be considered adequate, especially taking into account the other indicators. Family conflict appeared to be a latent variable of the whole FSCQ scale, correlated to cognitive SC but not with the structural subscale.
With regard to discriminant validity, Table 7 shows mean and SD of the rural and urban groups for each factor, subscale and total FSC score. Mean differences were calculated over the entire sample (426 adolescents). Differences were significant in the case of shared food (F2), leisure with household members (F3), leisure with members outside the Why items 10 and 11 ask about the degree of agreement and 12 and 13 ask about frequency? I miss some more explicit references to concepts such as cohesion and trust within the family
The same as 12.
The positive aspects of the family relationships are assessed in other questions. These items only focus (intentionally) on negative qualities of the family relationships.
household (F4); all of them belonging to the Structural FSC subscale. Consequently, the structural FSC scale and the total FSC score were significantly different among rural and urban adolescents, being higher in the first group.
Discussion
This paper reports the process of development and validation of a questionnaire to evaluate family social capital in adolescents. This is, to the best of our knowledge, the first validated questionnaire to assess family social capital in this population, and it has been elaborated through a four-step procedure. In this process, several changes were made to the FSCQ, including reduction of items from 56 items to 26 items (five of which are informative), and identification of a two subscale structure. This significant reduction in the number of items is a consequence of the elimination of the items related to bridging FCS [#14] and norms [#7], and the results of the PCA, in which 10 items were eliminated.
Although the norms section was, following the literature recommendations on scale development (MacKenzie & Podsakoff, 2005) , withdrawn from the final questionnaire due to its composite nature, we still believe it is a useful complement to the final FSCQ that can help understand the links between family social capital and health outcomes. In our case, we had included items about home chores, curfew, drugs, food, bedtime, etc., but we suggest that these are adapted to the particular interest and theoretical foundation of every study . The bridging section was eliminated because the adolescents did not have enough knowledge to respond the different questions (i.e.: the educational level or precise occupation of their relatives). From a theoretical point of view, this was an interesting information to collect in order to assess family social capital; and future researches should investigate how to adequately include.
The final model was structured following two criteria: family within or outside the household; and area of the adolescent life. While this structure differed from the original model, it was considered as adequate, for it was more consistent with an experiential approach -while remaining close to social capital theory (for example, we could still talk of the four structural SC factors dealing with different kinds of social interaction).
The PCA and CFA support a good psychometric integrity of the FSCQ with very good reliability indicators, which makes of this scale a reliable and friendly-user tool to assess family social capital in adolescents. Discriminant validity analysis showed significant differences in the overall and structural FSCQ scores for rural and urban adolescents. These results support the fact that rural and urban environments provide different opportunities to interact with family members, at the time that it does not necessarily implies negative consequences for the subjective experience of one's family relation. Notwithstanding that, the establishment of construct validity is an ongoing process, and further research will be needed to refine and consolidate the FSCQ for adolescent population and for other age and sociodemographic groups.
Our study does have limitations. All our adolescent sample was 14-16y-old, thus, because adolescence is a highly variable stage (Casas, 2006; Pressley & McCormick, 2007) , confirmation that this model is also suitable for other age-ranges should be empirically obtained. In the same way, our findings ought to be validated in larger cross-cultural What did they understand by "close relationship", how did they know when they had one and whether they would express this idea in other terms
Adding the concept 'confident' makes the writing clearer.
Added 5 Writing down all the relatives' kinship is time-consuming, especially for those with large extended families.
In order to simplify this question but still do not condition the responses of the participants, the indication of writing down the type of kinship and, besides, indicating between brackets the number of individuals that comply with this type of relationship was added. 7
Provide examples of the type of activities that they did with their family members;
Other examples of activities that the adolescents do with their families include doing home chores or homework.
Included.
9
Whether the questions regarding bridging social capital were easily understood, or whether they could express these ideas in different words Question 9 is the most complicated to understand and problematic. Some students say they do not know the educational level or occupation category of their relatives. The same way, often they are not aware of the economic resources their relatives have.
Because of the difficulty of responding to this question, we opted for withdraw it, as the problem was not so much about comprehension than about having the proper knowledge to respond it.
10
They miss a question about home chores. We include this item.
11, 12
Provide examples of problems or difficult situations that can arise between family members or that they, as a group, may have to face; and examples of situations in which family members are too demanding with one another.
Because most of the adolescents do not have 'serious problems' at this age, they suggest to add also 'important decisions'.
We accept and include this suggestion. samples, as what is considered as family differs considerably among cultures. In order to do so, idiomatic and cultural adaptation of the questionnaire should be performed. Future research also includes validation in larger samples and testing with modern psychometric techniques. Finally, we suggest that while the FSCQ score provides an overall assessment of family social capital, caution is necessary in its interpretation, since each factor and dimension is measuring a different domain of social capital, and a global high score might be blurring low FSC in some areas -which from an intervention point of view may be interesting to detect. In this sense, using the different factors' score may be more informative, useful and valid, as they provide information about the specific pathways that may link social capital with the outcome of study, which constitutes a relevant and largely claimed knowledge for the advance of research on social capital Moore & Kawachi, 2017) . When applied in public health research, it should not be forgotten that higher levels of social capital do not necessarily entail health benefits (Carrillo-Álvarez, Kawachi, & Riera-Romaní, 2019; Villalonga-Olives & Kawachi, 2017) .
The FSCQ is a new tool available for public health and social practitioners and researchers. There is consistent evidence that the study of the family context from a social capital approach can contribute in promoting adolescents' health. In this direction, the development and validation of an instrument to assess family social capital in a reliable manner is an added value to the field that will allow to assess the need for, and the effectiveness of potential future interventions addressed at improving family social capital. The application of such tools in different cultural context may also allow to detangle the influence of socio-political and cultural aspects on both, social capital and health.
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